The hypersonic sound velocity and refractive index of Si02 glass has been measured to 57.5 GPa at room temperature by Brillouin scattering in diamond cells. On compression, both longitudinal and tranverse modes exhibit an anomalous change in slope in the low-pressure region. Between 12 and 23 GPa, the sound velocities increase rapidly. At higher pressures, the bulk velocity follows a trend similar to that expected for coesite. At 57.5 GPa, the longitudinal velocity of Si02 glass is 11. 85 (+0.51) km/s and the transverse velocity is 6. 12 (+0.06) km/s. The refractive index increases monotonically with pressure and reaches a value of 1.924 (+0.081) at 57.5 GPa. It decreases reversibly on decompression to 26
I. INTRODUCTION As one of the best-studied amorphous solids, Si02 glass has become a prototype system for understanding the disordered state. This tetrahedral random network glass is characterized by a number of anomalous properties. Of particular interest in this regard has been the anomalous behavior of the glass at high pressures. Early highpressure experiments demonstrated that the equation of state of Si02 glass was unusual, exhibiting an initial increase in compressibility with pressure. ' Further, early studies documented that the material can be irreversibly densified under pressure. ' Such compaction can be released on heating the recovered material at ambient pressure. The glass can also be densified by &hock loading and neutron irradiation (e.g., Ref. 5) . Under hydrostatic loading at room temperature, this compaction begins at 8 - 10 GPa, below which the compression remains elastic.
In situ vibrational spectroscopic measurements reveal significant changes in structure and dynamics starting as low as a few gigapascals.
Large pressured-induced structural changes are also evident from in situ x-raydiffraction measurements.
Because of relaxation effects, the equation of state (as well Fig. 4 (4) p dp /p' pp «po (5) 
